Basic fibroblast growth factor binding is a marker for extracellular neurofibrillary tangles in Alzheimer disease.
Neurofibrillary tangles (NFT) are abnormal filamentous inclusions that develop in neurons in Alzheimer disease and other disorders. When neurons die, the neurofibrillary tangles that persist in the extracellular space show ultrastructural and antigenic changes. Both intra- and extracellular NFT have recently been shown to contain heparan sulfate proteoglycans (HSPGs). HSPGs are also present in other amyloid deposits in the brain and in systemic amyloidoses. Basic fibroblast growth factor (bFGF) is a heparin binding growth factor which is involved in angiogenesis and also has neurite promoting activity. We now report that bFGF binds avidly to extracellular NFT. Alz-50, a monoclonal antibody (MAb) to an abnormal form of tau and bFGF binding label mutually exclusive subpopulations of neurofibrillary tangles. bFGF binding is abolished by heparinase or heparitinase treatment and therefore is most likely based on the presence of HSPG. Binding of bFGF is a specific and sensitive morphological method to distinguish intra- from extracellular NFT. As intracellular NFT, which also contain HSPGs, are not labeled by bFGF binding, this finding also suggests that HSPGs are modified when the NFT become extracellular.